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Neoplastic Carina Following
Bioresorbable Scaffold Implantation Using
T-Stenting and Small Protrusion Technique
Insights From Optical Frequency Domain ImagingHiroyoshi Kawamoto, MD,*y Neil Ruparelia, DPHIL,*yz Filippo Figini, MD,*y Azeem Latib, MD,*y
Antonio Colombo, MD*yA 53-year-old man presenting with stableangina underwent coronary angiographydemonstrating a critical true bifurcation
lesion (Medina 1,1,1) of the left anterior descending
coronary artery (LAD) (Figure 1A) (1). Following pre-
dilation, a 3.5  18-mm Absorb (Abbott Vascular,
Santa Clara, California) bioresorbable scaffold (BRS)
was implanted in the LAD with subsequent 3.5-mm
high-pressure noncompliant balloon post-dilation.
However, due to the compromise of the side-branch
ostium (Figure 1B), a 3.0  12-mm Absorb BRS was
implanted using the T-stenting and small protrusion
(TAP) technique (Figure 1C), following side-branch
pre-dilation with 2.5-mm balloon. Post-implantation
intravascular ultrasound (IVUS) revealed asymmetric
expansion of the main branch as a result of the
neoplastic carina with overlapping BRS struts
(Figures 2A and 2B). Follow-up angiography at 14
months, performed for recurrent angina, demon-
strated severe in-scaffold restenosis of the main
branch (Figure 2A0). Optical frequency domain imag-
ing (OFDI) (LUNAWAVE, Terumo Corporation, Tokyo,
Japan) following pre-dilation with a 2.0-mm balloon
demonstrated large-volume neointimal hyperplasia
of the neoplastic carina (Figure 2I, 2A0–2B0). To effec-
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tion) was implanted into the main branch but was
complicated by side-branch occlusion (Figure 1B0). A
further 3.0  15-mm Ultimaster stent was implanted
into the side branch using the TAP technique
(Figure 1C0). Subsequent OFDI demonstrated a com-
pressed neoplastic carina with plaque protrusion
(Figure 2B0) and a shortened neoplastic carina com-
pressed by the newly fashioned neometallic carina
(Figure 2II).
BRS are increasingly being used to treat complex
lesions, and the long-term outcome following im-
plantation in bifurcation lesions is unknown. In
this case, the resultant long neoplastic carina
following implantation of 2 BRS may have resulted
in aggressive neointimal hyperplasia at this site.
When BRS are considered for the treatment of
bifurcation lesions, meticulous procedural tech-
niques that minimize strut protrusion into the main
branch should be employed to optimize clinical
outcomes.
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FIGURE 1 Coronary Angiography Showing Index TAP Stenting With 2 BRS and Re-PCI Treated With TAP Stenting With 2 DES
(A) Baseline angiogram showing a Medina 1,1,1 lesion at the left anterior descending coronary artery and diagonal bifurcation. (B) Angiogram
showing a compromised side-branch ostium following BRS stenting (3.5  18-mm Absorb BRS) to the main branch (MB). (C) Final angiogram
showing excellent result following 3.0  12-mm Absorb BRS implantation to the side-branch using the TAP technique. (A0) Follow-up
angiogram at 14-months showing in-scaffold restenosis (Medina 0,1,0) in the main branch. (B0) Angiogram showing side-branch occlusion
following DES stenting (3.5  18-mm Ultimaster sirolimus-eluting stent [SES]) to the main branch. (C0) Final angiogram following DES im-
plantation (3.0  15-mm Ultimaster) to the side branch using the TAP technique. BRS ¼ bioresorbable scaffold; DES ¼ (metallic) drug-eluting
stent(s); PCI ¼ percutaneous coronary intervention; TAP ¼ T-stenting and small protrusion technique.
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FIGURE 2 IVUS at the Index PCI and OFDI at Re-PCI (14-Month Follow-Up)
(A and B) IVUS images of ﬁnal pullback at the index PCI showing asymmetric expansion at the bifurcation lesion due to neoplastic carina.
Final minimal scaffold area (MSA) was 4.36 mm2. (A0 and B0) OFDI following pre-dilation with 2.0-mm semicompliant balloon shows neoplastic
carina with large volume neointimal hyperplasia at 14-month follow-up. A deformed strut is observed at the distal side of bifurcation
(B0 and B0 0; red arrows). (I) Longitudinal reconstruction image shows neoplastic carina with large-volume neointimal hyperplasia protruding
into the bifurcation (blue dotted circle). (A0 0 and B0 0) OFDI following TAP stenting with 2 metallic DES shows optimal expansion of main
branch. Plaque protrusion (orange arrows) was observed at the distal side of bifurcation. Final MSA was 5.90 mm2. (II) Neometallic carina
(yellow arrows) is observed on top of neoplastic carina previously implanted. Neoplastic carina was compressed and shortened by neometallic
carina (I and II; blur dotted circle). Dg ¼ diagonal branch; IVUS ¼ intravascular ultrasound; OFDI ¼ optical frequency domain imaging; other
abbreviations as in Figure 1.
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